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T h e Project Multiscale Approach to Functional Data Analysis with Applications in 
Monitoring h a v e e n d e d in J u n e 0 6 after 2 years of f u n d e d research a n d a s e m e s t e r of no -cos t 
e x t e n s i o n . 
T h e a im o f th i s project w a s t o d e v e l o p a n d apply w a v e l e t - b a s e d m e t h o d o l o g y to t h e statist ical 
observat ions that ar i se in var ious m o n i t o r i n g s i tuat ions ( d e f e n s e m o n i t o r i n g , radar and 
mechanica l s y s t e m m o n i t o r i n g , env i ronmenta l m o n i t o r i n g , e t c . ) . G iven t h e observa t ions that are 
c o m i n g from different t r e a t m e n t s , t h e m e t h o d o l o g y d e v e l o p e d in the c o u r s e o f funded research i s 
capable of analyz ing the i r c o n v o l v e d c o m p l e x s tructures a n d separat ing t h e m into c o m p o n e n t s 
corresponding t o a g loba l average a n d to funct ional effects l inked t o part icular t r e a t m e n t s . At t h e 
s a m e t i m e , the d i m e n s i o n is r educed a n d e s t imators are regularized. T h e typical data can b e 
thought as s a m p l e d v a l u e s o f c o n t i n u o u s s ing le - o r mult ivar iate func t ions . 
T h e PI t o o k a m u l t i r e s o l u t i o n p o i n t o f v i e w to proces s ing s u c h funct ional data . T h e e m e r g i n g 
wave l e t -based m e t h o d o l o g i e s are s h o w n to b e su i tab le o f success fu l ly dea l ing wi th l imi ta t ions of 
s tandardly u s e d p r o c e d u r e s . N e c e s s a r y regularizat ion a n d d i m e n s i o n reduc t ion are ach ieved b y 
wave le t shr inkage , w h i l e the intr ins ic prob lem of autocorre la t ion is great ly r e d u c e d w h e n the 
analys i s is carried out in the w a v e l e t d o m a i n . T h e interplay b e t w e e n e n g i n e e r i n g a n d statistical 
m o d e l i n g a n d inference , a crucial part o f th i s research, i s e n h a n c e d b y Bayes ian parad igm. Such 
Bayes ianly i n d u c e d i n c o r p o r a t i o n o f in format ion is o f critical i m p o r t a n c e in s i tuat ions w h e n the 
p h e n o m e n a are n o t repeatab le , or w h e n t h e s a m p l i n g is overly e x p e n s i v e . 
In the years 2 0 0 4 a n d 2 0 0 5 the a c c o m p l i s h m e n t s s u p p o r t e d b y the award 2 4 0 6 6 0 R suppor ted 
t h e PI and graduate s t u d e n t Bin Shi in research o u t l i n e d in the p r o p o s a l . A s a resul t several 
papers are p u b l i s h e d o r a c c e p t e d for publ icat ion. A few p a p e r s are u n d e r rev i s ion or are 
s u b m i t t e d . T h e y all a c k n o w l e d g e e i ther partial ( in the c a s e o f t h e m u l t i p l e authorsh ip ) or t h e full 
support b y the N S A grant 2 4 0 6 6 0 R . 
B e l o w l i s ted are the s u p p o r t e d publ i ca t ions wi th a brief descr ip t ion a n d publ i ca t ion s ta tus . 
T w o b o o k chapters de scr ib ing t h e research m e t h o d o l o g y out l ined in t h e grant proposa l a n d o n e 
paper are p u b l i s h e d o r in p r e s s : 
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